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ANALOG 
DEVICES 



Dual Precision JFET-input 
Operational Amplifier 



OP-215 



FEATURES 

• High Slew Rate lOV/jus Min 

• F«t Settling Time 0.9^(8 to 0.1% Typ 

• Low Input Offset Voltage Drift 10^V/°C Max 

• Wide Bandwidth 3.SMHz Min 

• Temperature-Compensated Input Bias Currents 

• Guaranteed Input Bias Current 18nA Max (125° C) 

• Bias Current Specified Warmed-Up Over Tempe ratur e 

• Low Input Noise Current 0.01pA/\/Hz lyp 

• High Common-Mode Rejection Ratio 86dB Min 

• Pin Compatible With Standard Dual Pinouts 

• 125° C Temperature Tested DICE 

• Models With MIL-STD-883 Class B Processing Available 

• Available in Die Form 

ORDERING INFORMATION * 

T.-25'C PAOCAGE OPERATING 

V„MAX CERDP PLASTIC LCC TEMPERATURE 

(mV> T(V9B e4»W »WN 2ftCOWTACT RANGE 

IX) OP215AJ* OP215AZ* - - Ml 

IjO OP215EJ OP215E2 OP215EP - COM 

2.0 OP215BJraS3 C>P215BZ«83 - 0P21SBRO883 MIL 

2.0 OP215FJ OP215FZ OP215FP - COM 

4.0 OP215CJffl83 OP215CZfl83 _ - MIL 

BJa - OP215GZ 0P21SGP - XIND 

6.0 OP215GS XIND 

• For devices processed in loal compliance to MIL-STO-883, add /883 after part 
number. Consult factory for 883 data sheet. 

t Burn-in is available on commercial and industrial temperature range parts in 
CerDIP, plastic DIP, and TO-can pacltages. 



GENERAL DESCRIPTION 

The OP-215 offers the proven JFET-input performance ad- 
vantages of high speed and low Input bias current with the 

SIMPLIFIED SCHEMATIC (1/2 OP-215) 



tracl<ing and convenience advantages of a dual op-amp 
configuration. 

Low input offset voltages, low input currents, and low drift are 
featured in these high-speed amplifiers. 

On-chip zener-zap trimming is used to achieve low Vqs while 
a bias-current compensation scheme gives a low input bias 
current at elevated temperatures. Thus the OP-215 features 
an input bias current of 18nAat 125°C ambient (not junction) 
temperature which greatly extends the application useful- 
ness of this device. 

Applications include high-speed amplifiers for current output 
DACs, active filters, sample-and-hold buffers, and photocell 

PIN CONNECTIONS 




TO-99 
(J-Suffix) 



OUTA [T 

—IN A |T 

♦IN A |T 

V- [T 



r-| 3 V* 
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T] tlNB 
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N.C. 7] [n N.C. 

V- 7] [is N.C. 

H.a 7] Qs N.c. 

BALB 7] [l4 OUTB 

B m a £, 

? ^ ' 2 i 
LCC 20-CONTACT 
(RC-Suffix) 

*V+ A & V+ B INTERNALLY 
CONNECTED 



8-PIN CERDiP 
(Z-Suffix) 
8-PIN PLASTIC DIP 
(P-Suffix) 



V- 
.^IN B 
-INB 
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(S-Suffix) 
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o- 
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•NOTE: 

R7, R8 ARE ELECTRONICALLY ADJUSTED 
ON CHIP FOR MINIMUM OFFSET VOLTAGE. 
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GENERAL DESCRIPTION Continued 

amplifiers. For additional precision JFET op amps, see the 
OP-15/16/17 data sheet. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Supply Voltage 
OP-215A, OP-215B, OP-215E, OP-215F 

(All DICE Except GR) ±22V 

OP-215C:OP-215G (GRDICE Only) ±18V 

Operating Temperature Range 

OP-215A, OP-215B, OP-215C -55°Cto +125''C 

OP-21 5E, 0P21 5F 0°C to + lO'C 

OP-215G -40''C to +85°C 

Maximum Junction Temperature (Tp +150°C 

Differential Input Voltage 

OP-21 5A, OP-21 5B, (All DICE Except GR) ±40V 

OP-21 5E, OP-21 5F, (All DICE Except GR) ±40V 

OP-21 5C, OP-21 5G, (GR DICE Only) ±30V 

Input Voltage 

OP-21 5A, OP-215B, (All DICE Except GR) ±20V 

OP-21 5E, OP-21 5F, (All DICE Except GR) ±20V 



OP-21 5C. OP-215G, (GR DICE Only) ±16V 

(Unless otherwise specified, the absolute maximum nega- 
tive input voltage is equal to one volt more positive than the 
negative power supply voltage.) 

Output Short-Circuit Duration Indefinite 

Storage Temperature Range -65'C to h-ISCC 

Lead Temperature (Soldering, 60 sec) 300°C 

Junction Temperature (Tj) -es^C to +150'>C 



PACKAGE TYPE 


e,^ (NOTE 2) 


«1C 


UNITS 


Ta99 (J) 


145 


16 


•c/w 


8-Pin Hermetic DIP (Z) 


134 


12 


°c/w 


8-Pin Plastic DIP (P) 


96 


37 


"C/w 


20-Contact LCC (RC) 


88 


33 


"C/w 


8-Pin SO (S) 


150 


41 


-c/w 



NOTES: 

1. 



Absolute maximum ratings apply to both DICE and packaged parts, unless other- 
wise noted. 

©.^ is specified for worst case mounting conditions, i.e., B-^ is specified for device 
in socket for TO, CerDIP, P-DIP, and LCC packages; S.^ is specified for device 
soMered lo printed circuit board for SO package. 



ELECTRICAL CHARACTERISTICS at Vg = ±15V, Ta = 25° C. unless otherwise noted. 



PARAMETER 


SYMBOL 


CONDITIONS 


OP-215A/E 
MIN TYP MAX 


OP-215B/F 
MIN TYP MAX 


OP-215C/G 

MIN TYP MAX 


UNITS 


Input Offset Voltage 


Vos 


Rs=5on 
'G' Grade 


- 


0.2 


1.0 




0.8 


2.0 





2.0 
2.5 


4.0 
6.0 


mV 


Input Offset Current 


Iqs 


Tj = 25'"C(Note1) 
Device Operating 




3 

C 




50 




3 
5 


50 
100 




3 
5 


100 
200 


pA 


Input Bias Current 


Ib 


Tj = 25''C(Note 1) 
Device Operating 




±15 
±18 


±100 
±300 




±15 
±18 


±200 
±400 




±15 
±18 


±300 
±600 


pA 


Input Resistance 


"in 






10« 






10« 






10« 






Large-Signal Voltage 
Gain 


Avo 


RL>2kn 
Vo = ±10V 


150 


500 




75 


220 




50 


200 




V/mV 


Output Voltage 
Swing 


Vo 


RL=10kn 
RL=2kn 


±12 
±11 


±13 
±12.7 




±12 
±11 


±13 
±12.7 




±12 
±11 


±13 
±12.7 




V 


Supply Current 


'SY 


'G' Grade 




6.0 


8.5 




6.0 


8.5 




7.0 
7.0 


10.0 
12.0 


mA 


Slew Rate 


SR 


AvcL-+1 


10 


18 




7.5 


18 




5 


IS 




V/mS 


Gain Bandwidth 
Product 


GBW 


(Note 3) 


3.5 


5.7 




3.5 


5.7 




3.0 


5.4 




MHz 


Closad-Loop 
Bandwidth 


CLBW 






13 






13 






12 




MHz 






to 0.01% 




2.3 






2.3 






2.4 






Settling Time 


ts 


to0.05H(Note2) 
to 0.10% 




1.1 
0.9 






1.1 
0.8 






1.2 
1.0 




MS 


Input Voltage Range 


IVR 




+ 10.2 
-10.2 


+ 14.8 
-11.5 




+ 10.2 
-10.2 


+ 14.8 
-11.5 




+ 10.1 
-10.1 


+ 14.8 
-11.5 




V 


Common-Mode 
Rejection Ratio 


CMRR 


A, B, C Grades 
^CM = ±IVR^^^3^^^^^ 


86 
82 


100 
100 




86 
82 


100 
100 




82 
80 


96 
96 




dB 


Power Supply 
Rejection Ratio 


PSRR 


Vs = ±10Vto±16V 
Vs = ±10Vlo±15V 




10 


51 




10 


80 




16 


100 


<iVW 


Input Noise Voltage 
Density 


On 


fo=100H2 
fo= 1000Hz 




20 
15 






20 
15 






20 
15 




nV/s/HT 


Input Noise Current 
Density 


In 


f = 100Hz 
fo= 1000Hz 




0.01 
0.01 






0.01 
0.01 






0.01 
0.01 




pa/x/hT 


Input Capacitance 








3 






3 






3 




pF 
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ELECTRICAL CHARACTERISTICS at Vs = ±15V,-55°C<Ta<+125''C, unless otherwise noted. 









OP-215A 


OP-215B 




OP-215C 






PARAMETER 


SVMBOL 


CONDITIONS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


Input Offset Voltage 


Vos 


Rs=5on 




0.5 


2.0 




1.5 


3.0 




3.0 


6.0 


mV 


Average Input Offset 


























Voltage Drift 


























Without External Trim 


TCVos 


(Note 3) 




3 


10 




3 


10 




6 




mV/oc 


With External Trim 


TCVosn 


Rp=iooi(n 




3 




- 


3 




- 


4 





Input Offset Current 




Tj = +125°C 




U.o 


Q 
O 




u.o 


8 




1.0 


12 


nA 


(Note 1) 


'os 


T;^ = + 125°C, Device Operating 




1.2 


14 





1.2 


14 





1.5 


22 


Input Bias Current 




Tj = +125°C 




i 1,5 


X lU 




J. 1.0 


±10 




X I.O 


±15 


nA 


(Note 1) 


Ib 


T;^ = +125''C, Device Operating 




±2.2 


±18 




±2.2 


±18 




±2.7 


±28 


Input voltage Range 


IVR 


+ 10.2 
-10.2 


+ 14.6 
-11.3 




+ 10.2 
-10.2 


+ 14.6 
-11.3 





+ 10.1 
-10.1 


+ 14.6 
-11.3 





V 


Common-Mode 
Rejection Ratio 


CMRR 


VcM = ±IVR 


82 


97 




82 


97 


- 


80 


93 


- 


dB 


Power Supply 


PSRR 


Vs = ±10Vto±16V 




10 


•00 




15 


100 








(iV/V 


Rejection Ratio 


Vs = +10VtO±15V 
















23 


126 


Large-Signal 
Voltage Gain 


Avo 


Vo = ±10V 


30 


110 




30 


110 




25 


100 




V/mV 


Output Voltage 
Swing 


Vo 


RL>10kn 


±12 


±13 




±12 


±13 




±12 


±13 




V 


ELECTRICAL CHARACTERISTICS at V_ = ±15V, 0°C 




+70°C for E/F Grades, -40''Cs T. 


s +85°C for G Grade, unless 


Otherwise noted. 
































OP-215E 


OP-215F 




OP-215G 






PARAMETER 


SYMBOL 


CONDITIONS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


Input Offset Voltage 


Vos 


Rs = 5on 




0.4 


1.65 




1.4 


2.65 




3.5 


8.0 


mV 


Average Input Offset 


























Voltage Drift 


























Without External Trim 


TCVos 


(Note 3) 




3 


15 




3 


15 




6 




mV/°C 


With Extenial Trim 


TCVosn 


Rp=100kn 




3 






3 






4 




Input Offset Current 




Tj = +70»C 




0.06 


0.45 




0.06 


0.45 




0.08 


0.65 


nA 


(Note 1| 


•os 


Ta = +70°C, Device Operating 




0.08 


0.80 




0.08 


0.80 




0.10 


1.2 


Input Bias Current 




Tj = +70''C 




±0.12 


±0.70 




±0.12 


±0.70 




±0.14 


±0.9 


nA 


(Note 1| 


>B 


Ta = +70°C, Device Operating 




±0.16 


±1.40 




±0.16 


±1.40 




±0.19 


±1.8 


Input Voltage Range 


IVR 


+ 10.2 
-10.2 


+ 14.7 
-11.4 




+ 10.2 
-10.2 


+ 14.7 
-11.4 




+ 10.1 
-10.1 


+ 14.7 
-11.3 




V 


Common-Mode 
Rejection Ratio 


CMRR 


VcM = ±IVR 


80 


98 




80 


98 




76 


94 




dB 


Power Supply 


PSRR 


Vs = ±10Vto±16V 




13 


100 




13 


100 








mV/V 


Rejection Ratio 


Vs = ±10VtO±15V 
















20 


159 


Large-Signal 
Vbltage Gain 


Avo 


RL>2kn 
Vo = ±10V 


50 


180 




50 


180 




35 


130 




V/mV 


Output Vbltage 
Swing 


Vo 


RL>10kn 


±12 


±13 




±12 


±13 




±12 


±13 




V 



NOTES: 

1 . Input bias current is specified for two different conditions. The Tj = 25° C 2. Settling time is defined here for a unity gain inverter connection using 2kn 

specification is with the junction at ambient temperature; the Device resistors. It is the time required for the error voltage (the voltage at the 

Operating specification Is with the device operating in a warmed-up invertinginputplnontheamplifier)tosettletowithinaspecifiedpercentof 

condition at 2S°C ambient. The warmed-up bias current value is corre- its final value from the time a 10V step input is applied to the inverter. See 

lated to the junction temperature value via the curves of Ig vs. Tj and IbVS. settling time test circuit. 

T^. PMI has a bias current compensation circuit which gives improved 3. Sample tested, 
bias current and bias current over temperature vs. standard JFET input op 
amps. \g and los are measured at Vqm = 0. 
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OP-215 

DICE CHARACTERISTICS (125°C TESTED DICE AVAILABLE) 




1. INVERTING INPUT (A) 

2. NONINVERTING INPUT (A) 

3. NULL (A) 

4. V- 

5. NULL(B) 

6. NONINVERTING INPUT (B) 

7. INVERTING INPUT (B) 

ALL V+ PADS ARE INTERNALLY CONNECTED. 

DIE SIZE 0.110 X 0.075 inch, 8250 sq. mils 
(2.79 X 1.91 min, 5.33 sq. mm) 



8. 


NULL (B) 


9. 


V+ 


10. 


Vo(B) 


11. 


V+ 


12. 


Vo(A) 


13. 


V+ 


14. 


NULL (A) 



WAFER TEST LIMITS at Vs = ±15V, Ta= 25° C for OP-215N, OP-215G and OP-215GR devices; Ta= 125° C for OP-215NT and 
OP-215GT devices, unless otiierwise noted. 









OP-215NT 


OP-215N 


OP-215GT 


OP-215G 


OP-215GR 




RARAME1ER 


SYMBOL 


CONDITIONS 


LIMIT 


LIMIT 


LIMIT 


LIMIT 


LIMIT 


UNITS 


Input Offset Voltage 


Vos 


Rs=50n 


2 


1 


3 


2 


6 


mV MAX 


Input Bias Current 


■b 




±18 




±18 






nA MAX 


Input Offset Current 


'os 




14 




14 






nA MAX 


Large-Signal 
\ADltage Gain 


Avo 


Vo = ±10V, 
RL = 2kn 


30 


150 


30 


75 


50 


V/mV MIN 


Input Voltage Range 


IVR 




±10.2 


±10.2 


±10.2 


±10.2 


±10.1 


VMIN 


Common-Mode 
Rejection Ratio 


CMRR 


VcM = ±IVR 


82 


86 


82 


86 


82 


dB MIN 


Power Supply 
Rejection Ratio 


PSRR 


Vs = ±10 to±16V 
Vs = ±10 tO±15V 


100 


51 


100 


80 


100 


/uV/V MAX 


Output Voltage Swing 


Vo 


Rl= lOkn 

RL = 2kn 


±12 


±12 
±11 


±12 


±12 
±11 


±12 
±11 


VMIN 


Supply Current 


'SY 






8.5 




8.5 


12.0 


mA MAX 


NOTES: 


















For 25°C characteristics of NT & GT devices, see N & G characteristics respectively. 










Electrical tests are performed at wafer probe to the limits shown. Due to variations in assembly methods and normal yield loss, yield after packaging is not 


guaranteed for standard product dice. Consult factory to negotiate specifications based on dice lot qualification through sample lot assembly and testing. 


TYPICAL ELECTRICAL CHARACTERISTICS at Vs = 


±15V, Ta = +25° C, unless otherwise noted. 












OP-215NT 


OP-215N 


OP-215GT 


OP-215G 


OP-215GR 




MRAMETER 


SYMBOL 


CONDITIONS 


TYPICAL 


TYPICAL 


TYPICAL 


TYPICAL 


TYPICAL 


UNITS 


Average Input 


TCVos 


Unnulled 


2 


2 


3 


3 


4 




Offset Voltage Drift 


Rp=100kn 












Average Input 
Offset Vbltage Drift 


TCVosn 


Nulled 
Rp^lOOkn 


0.5 


0.5 


1 


1 


2 


fiWC 


Input Offset Current 


'os 




3 


3 


3 


3 


3 


pA 


Input Bias Current 


■b 




±15 


±15 


±15 


±15 


±15 


PA 


Slew Rate 


SR 


AvCL = +1 


17 


17 


16 


16 


15 


V/^s 






to 0.01% 


2.2 


2.2 


2.3 


2.3 


2.4 




Settling Time 


ts 


to 0.05% 


1.1 


1.1 


1.1 


1.1 


1.2 


MS 






to 0.10% 


0.9 


0.9 


0.9 


0.9 


1.0 




Gain Bandwidth 
Product 


GBW 




6.0 


6.0 


5.7 


5.7 


5.4 


MHz 


Closed- Loop 
Bandwidth 


CLBW 


AvCL = +1 


14 


14 


13 


13 


12 


MHz 


Input Noise 
Voltage Density 




fo = 100Hz 
fo= 1000Hz 


20 
15 


20 
15 


20 
15 


20 
15 


20 
15 


nV/x/Hz 


Input Noise 
Current Density 


in 


fo= 100Hz 
fo= 1000Hz 


0.01 


0.01 


0.01 


0.01 


0.01 


pA/^/H^ 


Input Capacitance 






3 


3 


3 


3 


3 


PF 



TYPICAL PERFORMANCE CHARACTERISTICS 



LARGE-SIGNAL 
TRANSIENT RESPONSE 




SMALL-SIGNAL 
TRANSIENT RESPONSE 




OP-215 



SETTLING TIME 



1 / 

Vs-±15V / 
Tft-26°C / y 
Av--1 // 
1 / / 








10m 


// /5m 


V In 


1V 




10m 


j\ \5m 




IV 















0.5 1.0 1.5 2.0 2.5 

SETTLING TIME l^s) 



CLOSED-LOOP 
BANDWIDTH AND 
PHASE SHIFT vt FREQUENCY 



















1 M Mil 






















-PHASE MARGIN -66° 


















/ 






































































































V 


> 


1 


) 












































































































































1 














































































I' 


H 












Vg- ±15V 
_Ta-26-C 

1 































































90 
100 
110 
120 
130 
140 
150 
160 
170 
ISO 
190 
200 



BANDWIDTH vs TEMPERATURE 





±15V 














BANC 

15V« 


)WIDTK 

:vs< 


VARI/ 
t20V IS 


^TION 

<5% 


=ROM 










ri riccn i nrtD 










BAND 


WIDTH 


Ay = + 


1 




GAl^ 

PROC 


BAND 
UCT 


l/IDTH 





































OPEN-LOOP 
FREQUENCY RESPONSE 













1 1 

Vj - ±15V 
T..25°C 



































































































10M 

FREQUENCY IHzl 



-50 -25 25 50 75 100 125 
TEMPERATURE ("CI 



1 10 100 Ik 10k 100k 1M 10M lOOM 
FREQUENCY (Hi) 



MAXIMUM OUTPUT SWING 
vs FREQUENCY 




SLEW RATE vs TEMPERATURE 



Av = 
-Vs = 


+1 

n5V 






























NEG 


VTIVE 


























-POSI 


riVE- 











































COMMON-MODE REJECTION 
RATIO vs FREQUENCY 



o 

E 20 
E 

O 















1 

Vs-' 
Ta-2 


1 

15V 

5''C 



































































1M 

FREQUENCY (Hz) 



-50 -25 25 50 75 100 125 
AMBIENT TEMPERATURE (°C| 



10 100 Ik 10k 100k 1M lOM 100M 
FREQUENCY (Hz) 
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OP-215 

TYPICAL PERFORMANCE CHARACTERISTICS 



POWER SUPPLY REJECTION 
vs FREQUENCY 





120 




11D 




100 


m 






90 


z 




TIO 


80 


o 




UJ 


70 


YRI 


SO 






a. 
a. 


50 


Z3 




M 


40 


IE 




30 


§ 




a. 


20 




10 


















-2B°C_ 




































IM 

a 


EGATIV 
JPPLY 






POSIT 
kSUPPL 


VE 

Y 











































































OUTPUT IMPEDANCE 
vs FREQUENCY 



Ik 10k lOOk 
FREQUENCY (Hz) 




VOLTAGE NOISE DENSITY 
vs FREQUENCY 



lOOk IM 
FREaUENCY IHzl 




100 Ik 
FREQUENCY (Hil 



BASIC CONNECTIONS 
SETTLING TIME TEST CIRCUIT 



10V 





~ lOOpF 

— VW- 

Aw--1 



(PWOUTFOR -J,- -Z- AND 'P* PACKAGES ONLY) 



SLEW RATE TEST CIRCUIT 



-5V— ^ 



OV V, 



ino- 




2kn> ^lOOpF 
15V 1 I 



(PINOUT FOR 'J,' 'Z- AND -P* PACKAGES ONLY) 



INPUT OFFSET VOLTAGE NULLING 



-inO- 



4.INO 




O0UT(A) 



NOTE: V- 

Vqs can be trimmed with potentiometers ranging from 
iokS2 TO iMn. for most units tcvqs will be minimum when 
Vqs is adjusted with a looksi potentiometer, 

(DICE ONLY) 
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OP-215 

BASIC CONNECTIONS 



BURN-IN CIRCUIT 




o 



■o 



RN55D, 11% 



CJ,- -r AND -P- PACKAGES ONLY, ^^^^^ 



APPLICATIONS INFORMATION 

DYNAMIC OPERATING CONSIDERATIONS 

As with most amplifiers, care should be taken with lead dress, 
component placement and supply decoupling in order to 
ensure stability. For example, resistors from the output to an 
input should be placed with the body close to the input to 
minimize "pick-up" and maximize the frequency of the 
feedback pole by minimizing the capacitance from the Input 
to ground. 

A feedback pole is created when the feedback around any 
amplifier is resistive. The parallel resistance and capacitance 
from the input of the device (usually the inverting input) to 



AC ground sets the frequency of the pole. In many instances, 
the frequency of this pole is much greater than the expected 
3dB frequency of the closed-loop gain and consequently 
there is negligible effect on stability margin. However, if the 
feedback pole Is less than approximately six times the 
expected 3dB frequency, a lead capacitor should be placed 
from the output to the negative Input of the op amp. The value 
of the added capacitor should be such that the RC time 
constant of this capacitor and the resistance it parallels is 
greater than, or equal to, the original feedback-pole time 
constant. 
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